[bookmark: _Toc352077754]3GPP TSG-RAN WG3 #117bis-e                                                                            R3-225623
[bookmark: _Hlk61362165]Online, 10th – 18th October, 2022

Agenda Item:	17.3
Source:	CATT
Title:	Discussion on UE location verification for NR NTN
Document for:	Decision
1Introduction
In the Rel-18 NR NTN WID [1]:
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]4.1.3	Network verified UE location

[bookmark: _Hlk89953816]Pending on the conclusion of the RAN SI FS_NR_NTN_netw_verif_UE_loc study item, study and evaluate, if needed, solutions for network to verify UE reported location information [RAN2,RAN1,RAN3].

[bookmark: _Hlk86407450][bookmark: _Hlk102684345]RAN is expected to determine by RAN#98 whether the study has identified any need for Network verified UE location specification support in Rel-18.



In the last RAN3 meeting, we initially discussed support of UE location verification and agreed that [2]:
	The verification is performed in the CN.
If the reported UE location is not correct, the CN will take necessary action and Rel-17 behavior can be kept as baseline. FFS on new cause value.
RAN3 wait for RAN1/2 progress on the specific position method to be used for verification.



As above, RAN3 has agreed the location verification is performed in the CN, if the reported UE location is not correct, the CN will take necessary action and Rel-17 behaviour can be kept as baseline.
In this contribution, we will further discuss the potential RAN3 impact to support the UE location verification and corresponding actions, we will provide the observations and proposals accordingly.
2. Discussion
In this section, we will further discuss the following issues:
· 1st issue, should NG-RAN request for UE location verification towards 5GC?
· 2nd issue, should NG-RAN provide the reported UE location to 5GC?

1st issue, should NG-RAN request for UE location verification towards 5GC?
In Rel-17, we have specified something in TS 38.300 to support cross country mobility cases, as below:
[bookmark: _Toc100782271]16.14.6	AMF (Re-)Selection by gNB
The gNB implements the NAS Node Selection Function specified in TS 38.410 [16].
For a RRC_CONNECTED UE, when the gNB is configured to ensure that the UE connects to an AMF that serves the country in which the UE is located. If the gNB detects that the UE is in a different country to that served by the serving AMF, then it should perform an NG handover to change to an appropriate AMF, or initiate an UE Context Release Request procedure towards the serving AMF (in which case the AMF may decide to de-register the UE).

In Rel-17, NG-RAN may use the reported UE location info in cross country scenarios, i.e. NG-RAN may initiate inter-AMF handover procedure when it detects a connected UE moves across the country, or it may trigger the UE Context Release when a connected mode UE moves to a country where the target PLMN is not allowed. 
As we have agreed in the last meeting that the verification is performed in the CN, and CN will take necessary action and Rel-17 behaviour can be kept as baseline if the reported UE location is verified as not correct. To avoid the duplication or confliction between the RAN behaviours and CN behaviours, it seems some coordination between NG-RAN and 5GC is needed. 
For Core Network initiated UE location verification, e.g. check the selected Core Network during Registration procedure, AMF does not need to indicate the result to NG-RAN, it could take some actions if needed.
Observation 1: For Core Network initiated UE location verification, e.g. check the selected Core Network during Registration procedure, AMF does not need to indicate the result to NG-RAN, it could take appropriate actions if needed.
But for connected mode mobility, especially in cross-country scenarios, we understand that NG-RAN should not perform the Rel-17 behaviours immediately when it receives the UE location info from the UE before the UE location is verified. To support that, NG-RAN should be allowed to request for UE location verification towards AMF, then AMF will initiate LCS service to verify the UE location.
Proposal 1: NG-RAN should not perform the Rel-17 behaviours e.g. inter-AMF handover or UE Context Release immediately before the reported UE location is verified, thus, it should request for the location verification towards the AMF.

AMF should notify NG-RAN the verification result to trigger corresponding actions, e.g. inter-AMF handover. The verification result should at least indicate whether the selected CN (e.g. the serving AMF) is aligned with the country where the UE is physically located.  
When NG-RAN gets the verification result, it may behave as below: 
· If the UE is not crossed the country boarder, nothing to do. 
· Or else, if the UE is crossed the country boarder and the target PLMN is allowed for the UE, NG-RAN should initiate inter-AMF handover, just as we specified in Rel-17. 
· If the UE is crossed the country boarder and the target PLMN not allowed, AMF should initiate UE context Release directly after UE location verification, no need to indicate the result to the gNB to trigger the RAN initiated UE Context Release Procedure.
Observation 2: In case UE moves to a country (PLMN) not allowed, AMF should initiate the UE Context Release procedure after it verifies the UE location.
Proposal 2: AMF should response NG-RAN the result of the requested location verification, at least indicates whether the selected CN (e.g. the serving AMF) is aligned with the country where the UE is physically located.
Proposal 3: NG-RAN may do nothing or initiates inter-AMF handover when receives the verification result for the UE in Connected mode.

2nd issue, should NG-RAN provide the reported UE location to 5GC?
To support the UE location verification in 5GC, we should discuss whether to provide the reported UE location from NG-RAN to 5GC.
In Rel-17, NG-RAN provides the mapped Cell ID and TAC in the ULI to 5GC. And 5GC is able to verify the UE location via LCS service.  In Rel-18, as we have agreed the UE location verification is performed in the CN, thus, we should discuss and decide whether and how to provide the reported UE location to the 5GC.
Option 1: NG-RAN provides the reported UE location info (GNSS info) to 5GC.
Option 2: UE reports the UE location info to 5GC via NAS.
Option 3: The reported UE location info (GNSS info) is not provided to 5GC from UE or NG-RAN, CN verifies the ULI provided by the NG-RAN.

Option 1 requires the change to NGAP, while the option 2 should be decided by RAN2/CT1/SA2. Option 3 means 5GC will not get the reported UE location info from UE or NG-RAN, AMF may call the LCS service to get some granularity of UE location info, to verify the ULI provided by the NG-RAN or whether the selected Core Network is aligned with the verified UE location. From RAN3 perspective, it’s not necessary to provide the reported UE location to 5GC for the purpose of location verification.
Proposal 3: From RAN3 perspective, it’s un-necessary to provide the reported UE location to 5GC for the purpose of location verification.
3. Conclusion
In this contribution, we further discussed how to support UE location verification for NR NTN. Based on the discussion, we provided the following proposals:
Observation 1: For Core Network initiated UE location verification, e.g. check the selected Core Network during Registration procedure, AMF does not need to indicate the result to NG-RAN, it could take appropriate actions if needed.
Proposal 1: NG-RAN should not perform the Rel-17 behaviours e.g. inter-AMF handover or UE Context Release immediately before the reported UE location is verified, thus, it should request for the location verification towards the AMF.
Observation 2: In case UE moves to a country (PLMN) not allowed, the AMF should initiate the UE Context Release procedure after it verifies the UE location.
Proposal 2: AMF should response NG-RAN the result of the requested location verification, at least indicates whether the selected CN (e.g. the serving AMF) is aligned with the country where the UE is physically located.
[bookmark: _GoBack]Proposal 3: NG-RAN may do nothing or initiates inter-AMF handover when receives the verification result for the UE in Connected mode.
Proposal 3: From RAN3 perspective, it’s un-necessary to provide the reported UE location to 5GC for the purpose of location verification.
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